The always growing memory production technology introduces new classes of fault, making a key hurdle the generation of new march tests. The aim of this paper is to target the whole set of realistic fault model and to provide a unique march test able to reduce the test complexity of 15.4% than state-of-the-art march algorithm.
INTRODUCTION
Memories are one of the most important components in digital systems, and semiconductor memories are nowadays one of the fastest growing technologies. System-On-a-Chip (SOC) technologies allow to embed in a single chip all the components and functions that historically were placed on a hardware board. Within SOCs, embedded memories are the densest components, accounting for up to 90% of chips area [1] . It is thus common finding, on a single chip, tens of memories of different types, sizes, access protocols and timing. Moreover they can recursively be embedded in embedded cores.
In the latest decade published researches mainly focused on the definition of new fault models [2] [3] [4] . The high number of fault models can be reduced considering so called Realistic Faults only. Those faults have been proved to be realistic by performing fault injection and circuit simulation experiments [4] [8] [9] .
The realistic fault models can be clustered in three main fault sets: (i) static un-linked (ii) dynamic un-linked and (iii) static linked faults. [8] .
Up to now, researchers mainly focused on the minimization of existing memory tests for a single target fault set [5] [6] [7] . In case of complex fault lists, the typical test strategy is to apply several march tests customized for the different fault sets. As an example to detect both static un-linked and static linked faults a typical approach is to apply a march test for static unlinked faults followed by a test algorithm for static linked fault. The main lack of this solution is the time effort. It is the sum of the complexity of the two march tests. Moreover, since some fault models are usually detected by both the algorithms the resulting strategy is redundant.
The aim of this work is to propose a unique non redundant march test able to detect the whole set of realistic fault models (static un-linked, dynamic un-linked and, static linked faults). The proposed solution reduces the test effort of about 15.4% w.r.t state of the art algorithms by applying just a single march test having a complexity of 22n.
The paper is structured as follows: Section 2 introduces the fault taxonomy; Section 3 and Section 4 introduce the proposed solution. Section 5 summarizes the main contributions and outlines future research activities.
FAULT MODEL TAXONOMY
For test purposes, faults in memories are usually modeled as Functional Faults. A Functional Fault Model (FFM) is a deviation of the memory behavior from the expected one under a set of performed operations. Each FFM can be described by a set of Fault Primitives (FPs) [9] .
In this paper we focus on the following sets of realistic fault models:
Static un-linked faults ( 
